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[ii*3S 1 1 Tis-« [ 1 ] tfdi [ 2 ] xm^ti ym^m. 

CpM (L-R) „ Y3.„ •••[!] 
(Cq-A-L) M (L-R) „ Y2-„ •••[2] 

i^i'Q^yi>>=x=.)i^ii%i:frhmx'hi. Mi±T [^tn 

R • R * R • 

11/ 

X C C N • • • [ 3 ] 

I I, \ 

R • R • 



[3] X, ^m^fWi^ti^tiMm.fX'h 

0. X<iO. S, SetfziiTeX'f)h. . , 

R« . R5 li^^WdHZTiimW^f. ^\ayy!M-. ^ 
St 1 ~ 2 0 co^wmi tdimmmit^mm, 1 ~ 

-2 0 co^^a^t foiismiK^bkssami^ u >umx'h 
fd±emmim&ixhx\-^mx'ht. ) 

R. R6 (i^KISlS^, i>j#^i~2 0W#B»*Jt{ia 

I.SSISS-C'J)'), -CR7 2 -CR' 2 CR 
7 J -CR' =CR' -S iR7 2 -Si 
R7 2 SiR' 2 -GeR^ 2-. -BR' - 
AIR' -PR' -P (O) R' 2-, -NR 
7 -SOt -s -SO-, -S-, -Ge 

-Sn-, -CO-f]^i^miitil&tt:im'J'X'h 

3a:i~2 0o^fBttt«±S^Ml:7KflSTJ)l.. yu 

najry^^, mmm.i'-2ocr)m\:^mm. smmi 
~2 0coT;U3^i/-S, ^Sci~2 0«of-^r;W3^ 

i/S, ^^6-2 0 cor y-^l^:t=JfJ^*> ^iBc6~ 
2 0Of-;^-r'J-;W:t^i-S. 4)*^l:l~2 0co^^bK 

«ssmr s y s s /ctiftfRSc i ~ 2 o co^^bK*^s 

/S-CJ>*. mm, 2S/t{i3TJ>S. n 

(iO, lttiii2X'h^, D 

[it«JS3] »^lX{i2<7)V^m*Hr|eiKcOj|!l!j« 



[0001] 

BJti, ^-=5r< 1 1 2a«cOffi<a^^^#o]l»^JR^L-^?lj 
2:^^ i^^^JR^b^cOS^^jgJiT i , Z r i 
fmiHfi)>(^miiti. -*(?)iS{ai^tty^a'^y:J'i^'x 

S , S e * 7t«±T e A> ^Sti'ixl. 76^ i: mmm^tfW. 
JK-?i:^S lflEc02,^'«fV-br-5j-yttffifi[^*>'?>S 

{fill.; ^mmt^h^vy -t yn-^m^mzmt 

I). Mlw, iS^k7^yS^fflM2rfflv^Sii:tcJ:0 
?rU7 -f y<0*iSS-&*^ftfi-&*2:S»^J: <Kj§^& 

[0002] *fgBj<7)jrv7 -f ya^fflMiicos#^a 
crm'&wx'miti i) w , 

[0003] 

[tse*(^l$Wf] ^1^7 -f yoSSffiS-^M^SEt L-T, 

^*rffiA5tllg$ fit V ^ I, . C: n ^> coS^Em 1 1 "C 

>':7a'<y^'i/'x:i;l/'i'tgS:*^«.8e{i^^ 2^^ 
JSI^^^ 4 Ag^^#]l«iS<*;T\ ^ ^ o -fe y -(t^ 
i:iifif^i-CV^I)SfT'J).|>. )<^x2^zy\t-^^mvy ^ 

ym.-^mkmtt Lxm\^h^^z^^^x\,i. mm, 

1tM5 8 - 1 9 3 0 #^^6 0-3500 

7#^#, 1t^BS6 1-1 3 0 3 1 A^<m. mWFf-\ 
-30 1706-^t&f8. !^|g^2-4130 3^^fBlf 
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[00 04] td l*«OSf«, i^i7D'<y^'->'x-;Uf- 

63088^^«, !|t^5-194 6 4 1#^. ^ 

- 2 3 0 1 2 3^{^m. - 3 0 6 1 2 1 

X7)Vi.y^^ytfzi,i:^i-ty%^W\im^-^hzti,z 

-^m^^^tihuti^^^tix^^h. 
[0005] -u. 2mizms^ii'0:\^^mmm 

ijmtm^^iix\.^^i^. s-&vgtt*>mie2Sfco3g^^ 

C:^lf>£7)+T\ #ffi^5 - 1 7 0 8 2 0-^^^t(i. >■ 

mAffi^^JKUft rcpM (Ri COCR2 COR 
3 ) 2 Xj (^tfs M{i. Z HfT'ftO. Cp«i^ 

R2 . R3 amt^M^x-h*). xw^oyym^xii 

SO3 CF3 f*>l.. ) 5r:tV7'<ya-6«i;£*i:L 

(J. Chen. SocChem. Comnun., 18, 1415-1417(199 

3)) Ui. i^^'a'<.y^'i^'x:i;l^tS5:fl-rsSeiji^2r 
1 ^J"? i: 2ffl<0M^ii^ SrEflLTC^i: bat 
^ j#0^»!»^4 Al^Si^^Rm r C p M ( ( N S i 
Meg) jCPh) X2 J (5^+. MeJiCHs X'h'O. 
Cp{SC5 H5 iWiCs Mes •CJ>0, X<iC 1 ^Tt 

) itvy 1 ym.-^mkm}:.Lxm^-^tifAmi 

[00061 

^j::i,^uy -{ ym^mmmi:mm'rhzti,zhh. *^ 

[0007] *l6H^<0SgK:ffi<0-O<0BW{±. irSK 



u y -f ya^fflisiiiiS: s^-r ^ 1 1 *> s . 

[0008] 

[iiiss:iB^-r-i.fc*>«¥a] mmm 

[0009] 3|s»BBOft!Bi<7)J^^K^t^{i. O. 

S, Se, Tei}^^^Utlh7mtmmmf-tt<2'?<^ 
m&Mf-t 'ST'I.W^'T) 1 2mi^- b T::^5r vttie 

7 ^ ym^mfm^ti^y -f ycos-^^fflv^i. ^ t i^i 

[0010] 1 -?co®«t 2?I^S-fl: 

vy < ym^^mkX'h X . iSS^ 

^WC^M. Ti. ZrSl^Hf*>^>^:SPJ:'9S<f 

ith 1 -oOS?f^JBi: , iP'=5:< 1 1 2'3coSE{i^ J: Sr-g- 
^, Bt:j.^^<tt,2o«oE{a?o^*>«oio*^x^'D'<. 
y:?j;x::^;l/*1SS-*-rSSfJ>'5. «0Oij^=5r<i:i> 

•jsjmsTciRfc^^ii^tj&v %mmB,^zm.-th 

-p T {i . ±iS«^ 0 cod'-^ < t 1 ocoEfi^ «0 1 -9 
W^miiX\.XlMi.nx/9u^y^y:s.=.}V^}lk^ 

[0011] *7ts z.i\.h<nw&-kw,\t'^}:.mmh 
^m^mY.-^^):.mmt \^xij^^ym.mkw^^ 
wm£f^t\'y < y^'^-^^'tx-^s^avy < y 
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[ 0 0 1 2 ] OT. *^BSt=«ii)S5j-v7 ^ ym-^mm 

lEBBtfcV^T r|)jfl:*igSj fcV^^Bfi. 7fV^>l'. 

^uTiv^iv. r)V*r~)V. T)v^~iv. r^)-ivT)\' 

K 2^;^dS3^^iOlEHT'*-ri>Ti . ZriitliH 
[0 0 13] >':?u^y^'i-'x:^;l^tS$:*-tl)Efii^- 
^,^V^(i^^?^'<>-:J'vXx;^^Ol?Sa■rl.2^i 
S?:mUtV^|,IS^?gai^^n^y:$'i^'x:i;W^SrS 

~2 0<7)K<bK^*. t!t{±^ISl~2 0(Oe^^*« 

4, 5ii;';;«i:6«ai^je^UTv^Si^il®i^^'n'>?>y 
Vx.-)Vm(7)mt LTJi, ^ yf-zw^. 7" h 7 1 H 

ic 1 - 2 0 (nmc^n^ttz 1 ~ 2 0 cOMftTK 
SSSM V U J: -3 ^SmSSr* L-T V t> J: V \ 

CpM (L-R) „ Ya-n 
(Cq-A-L) M (L-R) „ 
[1 ] at/ [2] Cp{4>'^o'^y:J'>''x:i;l^ 

^'a'<.y;?i^'x-/l/#tS5:*-t^STJ>^. Mlict^'t^^ 

R • K* R • 

I I / 

X C ^^C N 

I I \ 

R • R • 

(jS [3] X. ^mw.=f'Wt^ix^fitmM.'^x^h 



[0014] x^'n^yiJ^>''x:i;l/*tS2:^r^^S<7)ft 

^^n'^y^v^x-;!/^. i s o-yf'y^>'^n>^y:^>^' 
xr:;US. 1, 2->'';^f-;l/>'^n^y^xX-;l/S. 
1, 3-i/'^f'/Ui/^n'^y^i/x-;l/S. 1, 2. 4 

^y^i/x-;!.^, /^y:57^f^;l/i/':^p^y^^'x-;i/ 

f-yPi/Uyl/xh^^f^/l/i^^^n^y^^i^'xri/PS. 

7x:::.;P>'U;Wx^o^y:^i^'xx;l^. 1. 3->-' 

^^i^;l/>'^n'^y:^i/'x:i;l/ii. T 
i^x-zl^. A;yi;;i.c/^n^y4^v^x-;u«. :7x- 
/l/i/^o^y^i^'x^/PS. bU/l/v':^n^>'^>''xr: 
)Vm. ^y'f^}V&^ 1 -;^^;U-f yr^/WS. 2-;>« 

vr^^^^l^S. 4-;^f-;M vt^^/WS. 
;Wy7':^;W2. 2. 4-yp<f"7l/^yT:^;^S. 4. 
7->-';^f-;MyT^/l^S. 2-^'^^;l/-4-xf-;l/- 
^yr^/PS. 2-;^^;l--4, 6~>^iso-rnf 

yr-^W^s -^7^;M y-r'^/l^S. 4,5. 
6, 7-r b^bFn^yT-yl^Xs 2-^f-;Wf-h^ 

:tV^/l^S. 2, 7-£/t e r t-7'f';U7;P:tl^-/W 
■ • ■ [1] 

Y,-n • • • [2] 

[3] T^^ixS. 
[00 16] 
[^1:2] 



. . . [ 3 ] 



[0017] ^wmt Lx\t. ii^mm^ : 7 -/m. ^ 



(5) 



«fM¥9-286813 



n-robVl/£. iso-robVW». tert- 

^yf>-;i/S, 2, 3-S/';>f-f;i/-2-7'^-;^K^<:o 
iR*S(2-2 0(7)r;i'^-;uS; ^b^x^. xb^x 
n-rn4^^i^s. 7xy^i^sii<7)K«ia:i'-2 

m. b'j7x-;^i^»j;l^lfco^lSl-20cOhUT 
R ' R ' R • 

I I / 

X C C N 

I I \ 

R ' R ' R 

(jC [4] ^<nX. R2 . R3 , R4 ^ R5 i^it^RB 

10020] mmttX. 7j<SIS^ xf- 
fUm. n-rnf;i/S. i s o-rnbVI^S. t e r t 

yf-;i/Ss i^^\=3^^iy)umw<^^MW5--2 0(7)i^^ 

^co^mm 7 2 0 COT V -JUTfl^JUm ; T 'J ;U 

2-rT-;i'^^^oi^Sc2-2 0or;^^r-;i. 

M^. .^mi-2 0c7)jK^bK#a. ^^^1-2 0^0 
T)Ua^i^m. M^S6-2 0cOTUw^:t^v'». 
^mi'-'2 0c7)r;i/^/l-i^yyI/S. Xti^^^6'-2 0 

cor V -jv'y u )vmxw^^ tir v t i ^ ^ . 

[00 21]iC[l]+<7)m{i. ltJ^^^2T'$)^. J? 
[2]4'. (Cq-A-L)(i, 2M^l/-htigaL 

mmx-m. -CR7 2 -CR7 2 CR7 2 



[0018] z,ixh^mi. 

^811-2 Oc7)r;l/n^>'S. ^S^6-2 0<:orU 

(i^^a 6 - 2 0 cor u u /i^t-st s fit v 

tiv^. tfz. 2m(^mw=f'mmmtfz\mmit 

R) (±2J^^V-hE{a^T'JioT. [4] 
[00191 



. . . [ 4 ] 



-CR7 =CR7 -S i R7 2 -S i R7 2 S 
iR7 2 -GeR7 2-. -BR7 -A 1 R? 

-PR7 -P (O) R7 2 -NR7 - 
SO2 -s -SO-. -0-. ~S-. -Ge-. -S 

TR7 Mnyyjl^-J>^v^^^^iS:i-'2 
Aoyy/i^. ^^i--2 0cor/i/3^^ 

[0022] ^ [2] +On{i. 0. ltfz\t2Xh 

5^ [1 ] iJit/ [2] ^<nY\t. Aayyjl^. m 
^S:i'-2 0co«>fbkS^s ^Sci-2 0^oT;^adj^ 

i^S. ^l!cl-2 0cOf^:tr;l/=?:3^i/S. ^^6- 

2 0cor';wu^^>'«. ^^6'-2oof^:tru- 
m^i^m. mm--2o<rym):Mwmmr^/m 

t fz\imm. 1-20 cOj^^bKlgSSft^X 7 ^ y ST 

[0023] mmzm\ui. 7 S*. 
3^m(0J\uyyw.'^ \ ^'f'jvm. xf-zwa, n-rn 

tVI/S. i s o -7'U tVl^S. t e r t - rf-Zl/^^c?) 

^mi--2o<nr)v^}vm\ v^n^^y^zus. i/iJ' 

n^^x;^S^<7)^Sgc5-2 O^Ov-^oT/l-^zl/S ; 
7x::::;l^. h U;|/S. ;< h^>'7x-;PS^cO^SC 

6 --2 0(7)ru-;^a ; <yi/)vm. ^^:^y 4)V^<r) 

^Wil'-2 0<r)T^)-)VT}V^}Vm\T^))V'^. 2- 

:rT:^)vmm(^^Wi2--2 ocor;i/:>"-;uS : ^ 
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;^7>f ys;^#*{fi?>*i-s. 

[0 0 24] tLLOio'Sr^i CI] fcit/ [2] •C*^ 

^yp) t'x {2-ly^^)Vr^/-:t.^y\y-V) 9u 

b'x (2-x;<f-;wr$y-x^'yi/-h) i^Qn>?;i/ 
(1, 3->^'-X^;l/>-:^n^y:$7£/xr:;l/) 
b'x {2->^'^^;i/r^y-x:^yi^-h) ^j^nnx^ 
n-^A. (^y^^^^yl^i^iJ'n^yiJ^s^'xcz/p) fx 
(2->^*;<f^;Pr^y-x^yi/-b) ^nox;l/n:i 
'^A. (-f yr-/l/) b'x (2-'Jy^^)VT^/-:s^^ 

;U) b'X (2-vXf';^T^y-x^yi^-h) ^no 
ix;l.r?:i»!7A. ( i^^n^y :^xx:i;l/) b'X (2~S/' 
n-rnbVi-T^y-x:5^yi^-h) T^n^S/zPn::.^ 
A. (;^^;Ux^n^>'5^xX-;W) b'X (2-i^'p^f^ 
;UT5y-x:$^yi/-h) ^J'uni/Vl/ari^A. (^^ 
;l/i/':;:^n^y^>^'x-;i/) b'X (2-i^';^-^/^T^y- 
l-p<f';W-x4?yi/-h) ^f'/Pv^^l^n-^^A. (X 
^}Vi^^u^y9i^:ii:z,}V) b'X ( 2 ~ v;<^/!/r 5 7 

A. ( n-rnbVPi^^J^n^yr^^xX-yp) fx ( 2- 
i/;><^;l/r5y-x^yi^-b) ^onS/;l/a-T^A. 
(n-yf-yl/v-^P^V^S/X:!;!^) b'X (2-v;<f~ 
71/75 y-x:$?yix-h) 7x:::;l/>^';l/3::.»>A. (n 

-7'f-;US/:?'n'^y^yx-;U) b'x (2-i/'i/^o^ 

( 1 . 3-i^'^f-y|/i^:?'n^y^v^x-;l/) b'x ( 2- 
i/7xX;^T5y-X^yU-h) 7xy^i/>^Vl/n:^ 
( 1, 3-v^p<f-;^v':?^n>^y^i/x-;i/) b'x 
(2->''^f-;ur5y-x:5'yu-b) s/'^f-zpr^/ 

(1,2, 4- hyy^yl/v-^n^V^ 
i/x-;i.) b'x ( 2-i^V^;Pr5y-x^;i/-^:tl^ 

^i/xci;p) b*x (2->^'p<f';i/r^y-x:j^yu- 

h) i;7xX;^4^X7>f yi^Vl/3XT>jU, 
[0025] (^y5';<f";Ui^^o'^>'^i^'x-;l/) b' 
X (2-i^'^^;l/T$y-l , 2-i/'xf';l/-X:^yw 



:5^i;xx;^) b'x (2-xp<f-;^rs/-x^yw~ 
h) ^^noSz/Uaxt^i.. ( bU;<^;U>'ll;l'rh7y< 
b'X (2- ( 1-bnUi^V) -XrJ^yu-h) 
f-:txhar>'i;;l/3X'>A. (>f yT-;U) b'X (2- 
i/n-7'ObVl/r5y-X:^yi/-h) yn^i/>3- 
"^J^. (T^b^bKn^yrx/i.) b'x (2- (1-b 

(2. 4. e-hU^f-yMVT:^;!/) b'X (2->'';< 

^}vr ^j-i-^ ^;w-x^ y I/- h ) X h ^ i/^/i/ 

{7yl/:tl^x;l/) bX (2- (l-boU 
}V) JV-V) 9uui^)VazL^M.^ (2,7- 
t e r t-yf^;U7;l/:tU:^/^) b'X ( 2-i/'^f';l/T 

[0026] (^'^n^y:^>^'X-;P) (2-y^f-;l/ 
T5y-x:$^/l/— h ) i/'^nn^/Vl/axT^i., {-y^ 
U^y^xXXyl/) ( 2-v^n-7'ObVUr 5/-X5^ 

^>;x-;^) (2~>-'^^;i/T5y-x^yb— h) 
:^nQS/;l/r2X'>A. (x-f;^$^^n^y:5^>-'xx;i/) 
(2-x;^^;wr5y-l , 2-2/;<^;P-x^^yi/- 

y^i;jL-)V) (2-'J:^'f^)vr^y-:^^ yv-v) 

i;7xX;I/i;;l/n:z^A. ( n-7'f';l/i^^n'^>'5'>^' 
xr:;!/) ( 2-^';'<f';l/T^y-X:5'yU-~h) i^'xh 
^v-S^Vl/HXT^A, (1, 3-x^f-;Wx^n^>'^v^ 
xx;w) b'X (2-x7xX7l/T5y-Xi5^yu-h) 
i^^j^oni^Vl/nx'!?/.. (1.2, 4 - m;;^^';!/^'^ 
n/O-^i^'xxyi.) (2 - (l-b-o'J>^V) -xf-;!/ 

-^?n/-b) b'X (-jji^jvr^j) i^>nxr:7A. 

('rb7>^;^i^:^n^V^>''xx;i/) (2->-'^^;I/ 
T^y-X^yi^-b) bX (>''7xX;|/4^X7>f /) 
i^Vl/HXT^A. (/^y^i^p^^y^S^^o^y^v^xx;!/) 
(2~i^';^^;i/rsy-l , 2-i/'xf-;P-X:^yi^- 

^^;WS/;W3xt!7A. (-fyrx;!/) (2-xn-rn 
bVl/T^y-x^yi^-h) y}>^i^yi-)V'J)Va-^ 
A. (7;i/^i--;i/) (2-s/;^f-y^r5y-x:$^y^ 
^h) i;^nui;;|/3X»>A. (i/'^^n^y^^i^^xx 
;l/) b'X (2->''-?<f-;UT5y-7xyi^-h) iJ^on 
>?yl/nxT>A. 

[00271 (n-y^;U>':i5'n'<y^^i^'xx;P) b'X 
(2->'';><^;wr5y-7xyi/-h) ^pni/;l/=7x 
^A. ( 1 , 3->''^f"yI/i^^P^y:^>''Xx;U) bX 

(2-v;<^;^r5y-7xyix-h) ^^^pny/wnx 
»!7A. (^y^yf';i/>':5'p^y^$/'xx;i/) bx (2 
-x;^f';l/T5y-~7xyv-h) :;'PPi/';l/nxr> 
A . {i/i^ u^y^ S/XX;U ) b'X ( 2 - -Jx.^)VT 5 
y-7xyi/— h) ^ppi/';n?x»!7A. (i/^p^y 
^i;xx;i/) b'X (4-7*^;^-2-S/';'<^;PT5y- 
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{2-x5/':5'n/\arx;^r^y-:7xyu-h) :7x- 
(4-r$y-2->^';<^;^T5/-7xyi^-h) :7 

[0028] (n-rnhVP>':?'n^y:J^>?x-;l/) h' 
;^ (2 - ( l-b-n«JS/V) -7xyi/-h) ^uui^ 
/Unxr>i^, ( n-rf-yW^-^o^y^i^'x:::.;!/) b'X 

(2-s/;<^;^r^y-7xyi/-b) ^uui^)va- 

^A. (n-yf^;U>'^'n'^>'^'yxx;P) fx (4- 

ru/i--2-s/^f';^r5y-7xyi/-h) y^xx 
/I^r^/S^Vl/ax^A. (1, 3-i^'^^/U>':?'a'<y 
:5^i;xx;^) b'X (2-i^:^^)VT^J-y:LJ\y- 
h) >f h^ri^i^VUnx'^A. ( 1 , 3-;><h^^/i/^n 
^>:?>?xx;P) fx (2- (l-f^U>^V) -7x 
yu-h) ^oQi/Vmxt^A. (1, 2, 4-M;;»« 
^y^i/^n^y^i/xx;!^) fx ( 2-i^'yf-;Wr $7 
-7x71^- b) ^onS/yPrJx^A. (1. 2. 4- 
hU;<^;Uv^n'^y^i/xx;U') fx (2 - (l-f 
oU/U) -7xyu-h) T^n^y/l^nxT^A. (xh 
^;><f-;Pi^:^a^y:^xXX/P) fx (2''-J:^^}VT 

$y-7xyi/-h) i^x^/i^TSyx^^nx^A. 

(^y^^y^yUi/^^D^y^i/xx/p) fx (4-yf- 

2 - i^'y f-yi-r sy-7xyi^-h) 
nx^A. (bUy^/^^-y/^v^n^y^^i^'xx;!^) 
fx {2-'Jj^^)VT^y-y x.y\y-v) ^uui^^jv 
nx^A. ( b';yf-;^i/Uy^T'b7yf";^i/:5'n'^>' 

:^i;xx;^) fx ( 2-i/'n-rQbv^r^y-7xy 

l^-h ) 3-Ki/';Ur7xr>ju^ (>f Vrxyu) fx (2 
~>^;<f-;WT$y-7xyu~b) 9uuiy)Va-^ 
A. (f-b^bHn-f Vrx/u) fx (4-r5y-2 
-yxf-yI/TSy-7xyu-h) ^J'onS^VPaxT^ 
A. (2,4. e-hUy^/M^TX;!^) fx (2- 
i/xf-/^T^y-7xyi/-b) ^QOS/V^axT^^A. 
[0029] ( 7;^:tP'X;^) fx ( 2--J^^)VT^ 
y-7xyi/-h) ^nUi/Vl-nxr^A. (2, 7-x 
f-;^'7;U:tl/x;l/) fx ( 2 - i^'i s o -TobV^TS 
y-7xyu-h) ^noi;^;P3x»^A. (i^i^u^y 
:^i/xx;p) (2-xyf-;pr$y-7xyb~h) i/' 

;^nnv^;^3X»^A. (y f-yUi^^a^y^i/xxy^) 
fx (2-yx^;^T$y-7xyU'-h) >^yf-;wy 
;Ur7XT:7A. (x^/^v^n^yr^v^xx;^) {2-i^ 

nx'^A. (n-rof;l^i^^D^y:5^i;^xx;U) (2 
- ( 1 - fn »ji;^y) -7xyi^-h) £/7xx;i.i/7i. 
rjx^A. ( n-7'^;l/$^^n^>:^>''xx;U) (2- 



>''yf^;ur$y-7xyu-h) ^-'^oi^^i^vi^nxT^ 
A. (1. 3-i^'y-^;i/i/:^p^y^>-'xx;u) (2- 
>-'y^yi/T^y-7xyix-h) i^^utui^jv^-^ 
A. (1, 2, 4-hyyf';^>'^o'<y^i/xx;u) 
fx ( 2->''y^;^r^y-7xy^-h) fx 

xX;^;};X7^ y ) i^VUnX'^A. {^y^^^)Vi>^9 

o'^^y^'i/xxyi') ( 2->''yf^/^r5y-7xyl^- 
^) i;:;:'un>'V^nxr:7A. ( h uyf^yUxU/l^v-^n 
/<y:^i^'xx;u) ( 2-i^'xf-;^r$y-7xy b~ 
h) y h^i^^^nnS/Vl/axT^A. 
[0 0 30] {V^)?^^)Vi^'))Vy'h'y?<^)Vly9u^ 

y^i^jL-}V) ( 2- ( 1 -f^ys^v) -7xyi/- 

h) i^^T'Q^i^Vl/nx^^A. (^yrx;i^) (2-vy 
f-;Pr5y-7xyU-h) >?7xX;Pi;;l.axT>A. 

(7;^^i/x;u) (2-i/'yf';^r^y-7xyi^- 
h) fx (vx-f/ur^y) i^vi/nxr^A. [ (xh7 
yf-;wS/^D^y:^>?xx;i.) i;^y^;Wv'»j (2- 
7xx;i/T^y-x5'yi/-h) ] i;9uui^)V^-^ 
A. [ (v-^n^yr^i^xxyi^) i;^yf^;p>'Ui-y (2 
-y^;PT$y-x:$^yu-h) ] i;^i^uu-j)va-^ 

A. [ (i^^^a^^y^^-'xx;!/) x^l^y ( 2-7xX 

;^r^y"2-x^;i/-xi5^yi/-h) ] i;^7xy^>- 
xVWnxr^A. [ (f-b^y^/Px^n'^y^'i^'xx 
y^i/y ( 2-x^;ur $y-x^yi/-h ) ] 

7;k:tni;yi/3Xi>A. [ (2-:^^}Vi^9u^y^-J 
xx;w) v^yf-ywi^yuyv^y-f-y^v-ui/y (2-yf" 
;ur^y-x:$^yu-h) ] i^^^nniZ/l/nx^A. 

[ (3-y^yL-^':^n'^y:$'S/xx;^) x'y^/l-v'UU' 
y {2-i^i^u^^i^)VT^J- 1 -y^/i/-x^^yp 
-h) ] i^^i s o-yf-yl-i/ymx^A. [[(2.4 
->^'y^;Ui^:^Q^y:5^i/xx;i/) xf-b-y (2-7x 
x;ur$y-x:5^yix-h) ] y^nai;;l/r7x»>A. 

[(3, 5-i^'y^;Ux^o^y:5'i/xx;i/) >f yrn 

fUy (2-7xX;P'r^y-7xy^~h) ] 
ni/VPrjx»>A. [ (^y^x/i^) S/yf-;i/^Ul^y 

(2-y^;^r5y-7xyi^-h) ] i^Vn^ri^^l^a 
x'^A. [ (T'h7b Kn^yxx/i^) S/x-^y^.tCl^y 

(2-yf*;i/r^y-x^y^-h) ] ^y 
nx^A. [ (7;^5ri/'x;u) x'y^ywS/'U (2- 
7xX;UT5y-7xyi/-h) ] >?A;yi/;^i^Vl/nx 

[003 1] iietC^HS^LJtid'Sri/'^^nxT^A 

V N7 X T> A^JStcS^ t> A* 

LT#(f & t ifiX*^ h . ^^Mit^^V^ ^ c p M 
(L-R) „ Y3., J {iv^<o*>o*&(cJ:oTi8JtT 

[0032] CTitf . 5C [ 5 ] •C^Six«>S^S'ft'& 
[6] r^Sii^^t'^^&^fc. TieRlB^ [7] 



(8) 
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... [5] 
• • • [6] 

hi. H<i7K^)s^&s-r. ) 

3-. + B HY • • • [7] 

M(L-R)2Y J {i. ^ [8] T'«$ill.^^'0-fe 

yit-^t , [ 6 ] bA^hTmjm [ 9 ] twt3£ 



[8] 



) 



CpMYa 

(^[5] M. CpfcJ;t/Y(i, ^ [1] ^fclSIt 
(L-R) H 

(^[6]«t', Lti, ^ [1] tftlltm-CfcO. ^ 

[3] vm^tll. tfz. R\i^ [ 1 ] '^tWltsMT 

CpMY3 + m (L-R)H - CpM(L-R). 1 
Z(OKSHZiS\^X . it-^ [ 6 ] iiit-^^ [ 5 ] {C*t L 
T m = 1 cO%g-{^^* m = 2 <^J©-&«i 2^gt;l'S 

[0033] m=2Thim^^mit-^m^cp 

(5^ [8] M, Cpfcit/YJi, it [1] "ftisii: 

CP2 MYj + 2 (L-R)H -» CpM(L-R); 
RJCjC [ 7 ] , [ 9 ] cOV^^fi.cORl5tc*5V^-C t , h y 

x^yi-r s h y y r^/ur s y^co 3 iir s y ?• 

mm^i>zMlxm^th H Y SrJflfi-fl, J; -5 tc-ffHf 

xi.38ir5>'«3;, -(b-&!fi!) [6] izMLx. a«^:/^a 

t' 1 ~ 1 0 0 fig(OKHT-ffl V ^ f>ii|, . 
[00 34] RJC^ [7] . [ 9 ] iORJ^^HOV^T 

{i, >r^-nL(^«^i, RjEias{i-2or~i oo'c. 

j!fiL<(±0'C~80 °C«5iH-C-J) 0 . raS^^<± 0 . 
1~7 0^|SI, »ilt<«0. S-SO^^cOKHt-fc 

2.. Rmi,zm^^(>timmtLxii. ^^-^y. fijy 

y'^ym<ox.—T;im;Ky-^y^ h;wxy. ^v'W-y 

it. ft-^^S [5] ifdi-fb^i^!! [8] tci*tT, ilSl 
0~5 0 OfgcOliHcOfiT'fflV^fjttl. . 
[0035] (Cq-A-L) 
Jt^^Jg^t-^^^ r (Cq-A-L) M (L-R) „ Y 

Cq-A-W + H-L-H — Cq-A-LH + WH •••[14] 
Cq-A-LH + 2 R« -Z — (Cq-A-DZj + 2 R8 -H •••[15] 
(Cq-A-L) Zj + MY, ^ (Cq-A-L) MV2 + 2 ZY •••[16] 
jSC[2]*, n*«li!t{i2cot,<OSriSJt^SJ®^{i. m^tfVittziilf^^fulSKm-tl^bl^zX-oX^ti^' 

mm. [ lenzx-yx'i^htitz (cq-A- ^Tm-ri.:^rs*w^.*T.^. ^ (l-r) HniiriE^ 

L) MY2 KJC^ [17] lCts!-p-C (L-R) HS: [6] tmtW^Xhh. 

(Cq-A-L)MY2 + n (L-R)IH- (Cq-A-L)H(L-R) „ Y j-„ + n HY • • • [17] 



Y ♦ CpH + HY • • • [ 9 ] 
[10] X-mtihi^^n^yi? i-'xri/l^tS^r^-f 

mtmmmi:^^^^^^^. 3t [ 1 1 ] x-mixut-^ 
ti. 5^ [ 1 21 x-mixhtmrji^^v^mit-^. ^ 
[13] -cmtim^mit-timtii^hT^sm^ 

[14] [15] [1 6] tti6-?T)l»JIDSLTVK^r 

^X'hh. 

[0036] 

Cq-A-W •■•[10] 

(5^ [1 0] tf'. C^t3Xr/A^i. ^ [2] tftlBltS 

H-L-H •••[11] 
(iC [ 1 1 ] H{i*«S^ ^*L. L<i^ [ 2 ] + 

tmtjmvh'o. ^ [3] > 

R8 -Z •••[12] 
(^ [ 1 2] R8 «i|Jifl:*^«T'*0, Z{iL i . 

Na, K^<or;i/*u^S'r'i56. ) 

MY4 •••[13] 
(iC[13] tl', MtiXlfVii. ^ [2] ftlBltSi* 

T'J>.S., ) 
[0037] 



Km^[14}. [15]. [16] fc-iy [17] SO 

O'C-IOO'C, »*L<{iOr~8 0'C<^Kffl'C*) 
0,Rm^{±0. 1~70«^, »t t<«iO. 5~ 
5 0^^«ISHTS>'S. 

[0038] Kmizm^'^htimm ltw. ^^-t 

h7h Ho77i^#ox— f;l^: '^y-fe'y. h;l/X 



ztLC><7)'px'iix.-y-}m'^^mi\:-^wmt^\ z 
o~5 0 otmcovmxm^'^fjtii'. 

[00 39] ttz. ^fitSAAW^^^^vaCRf 2 
•C'J>i.3StSE{a^S:ito;tli^^Jl^b^ r (Cq-A 
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-L) M (L-R) „ Y2.„ J »i, iXcOirnVtW^ 

^zbij^X'^h. Bp*>, [ 1 8] x-m^ti^it-^Vnt 
it-^ [11] *-^>TieaE^ [19] [20] tz^-i 

X (Cq-A-LH) ^SBt-tS, mz. ^i^ilt: 
(Cq-A-LH) SrfflV^TfiiaRliE^ [1 5] , [1 

6] ^tyizii [17] izm'oxm<mmLx\,^<umx' 

[0040] 
[^t4 3 



( 0 04 1 ] ^ [ 1 8 ] R9 ; 

s^co^a 1-20 (omt^mmirm. l , 2 r?coR9 

Ji:|3|tt-t>SI=^«r-5TV>TtJ:V^. R'«(i*3gS^. ^ 

gc 1 ~ 2 0 co^ft*^s. 1-20 comtfiimm 




[1 8] 



RIO 



[0042] 



H-L-H + R8 -Z -» H-L-Z + R8 -H •••[19] 
LIO 



Z (LH) + H4O 




LH + ZOH 



[2 0] 



[0043] [19] [20] cORj£-^#(3-:3V^ 

Tti, V^-mcOJ^^t, KJEiajgti-2 0°C--1 0 0 
'C, »^L<«0'C~8 0'Cc7)ttHT'*0, Rl£Wia«i 
0. 1~20B#^. $f*L<{SO. 5~10^^«0liH 

^/if><7)4iT1±x-f-;u«*>'Sf t L< , -fk-^ift [11] 
fcit/ [ 1 8] -e*i-eii{c*ftTji^iT-i o~5 0 

[0044] }M<r>x 0 ^Mffi^ti D . ws-r 



ii^crjasrjSffiT-cm^ Lxmm Lfz^k. wssa l«le 
[0045] ^wmxh^vy ^ ym^mmmi. ±. 

si'm'M.<r>^i^m\t-^mzMx.X . Tiv 5 -^J^i:^ 
i^it'^iii:Xfil^:^y^mi D^rSPA^^StfitS 

'^m^-imx'V^^(7)it-^im\>^^ c t . 

[0046] 

[^b6] 
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R " - A 1 - 0 - AIR". 



•••[21] 



[0047] 



■A 1 - 0 



R " 



P+2 



[^1:7] 



[22] 



[ 0 0 4 8 ] Ri 1 m\h LT*9gJl^ ; 
iso-rne;ua, n-:/f-;l^. iso-7'f-;l/ 

^^0. ^')j5tiCP«i:»iU<ti2~4 0Oigffl*-^,a 

/^•tySr-^^f ^.^^^±i^^^o:^rffi, «?ll;t«fMl:?K«}S 

df/Wr;k5::^'>A*(9>-5<i5i:JP**)¥?-ri.m fcl. 

[0 04 9]-:^. A^ty^mtLXii'i'^i'^r 

BR123 • • ■ [23] 

3^ [24] +. R'2{i:^SScl-2 0<7)^'fbl<S«T'J> 



\,^-m(r)h<r>X'hmmx'^h, c:ix^>coS«i. ^^JSi' 
Ai-* NO ^- V -CSift $ it-r V > T i> J: \ 
[0050] Rii<r>mblX^^)Um. Xf-/P^, n- 
rS/l'M, iso-rS/l'^s iso-y 

fC'J>-oTtS=5:oTV%TtJ:V^. iO^[2 3]-C^ 

^ii^mit^^mit-^mc^mmbLxii. vvyj^- 

•J (2, 3, 4, 5-Th57;l':i-D7x-;W) jKo 
hU (2, 4, 6-h'J7;Wj}-07x:^;k) iKn 
M) (2, 3-y7;P:tn7x-/l<) d<D>-. hV 
(2-7;P5!-07x-;P) iJfoy, by C (3. S-v'' 
( ht)7;l/jj-n^^;U) 7x-;Pj --Koy, Ml C (4 
- (b'J7;l^jrn^f-;P) 7x-;U3 ^ay, h'J^f- 
;i.;jfoy, M)x^;P!}<a>-, h- 'J ( h'j 7;l'jrD^f- 
;Kny, >''7x-;l/7;l'3ro;nn>-, i^' {'^y^y 

4't1i, b'J ('<>-^'7yl';to7x::i;U) ^Koy^i^tc 

(005 1] iL^t. Airyn9^y'mi':^ym.m 
li. <5i3t [ 24] T'^$ixl.;*^^v|g^S'K'*a, 
[On] ♦ [BR134 ] - • • • [24] 
(jC [24] [On] * (i, IB]^, 2B]^, 

A, xo:;>>i», 3j-dfy-^A. ry* 

R'^ ] - mmmLttzitwsLWiz^L^'-^T-^yx 



(11) 
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[24] x'm^iihntL^Mt^m<^mtLxii. yx 

ffi ( I ) -f h7 (^>•^'7;^:t07x=./^) .-Kl'- 
IH ( I ) 7^h7 ('<.y:J'7/l'5j-o7xr:;W) ^1^- 
. ( I 1 ) fx (-fh^ ('<y^'7;i':tn7x 
J^yi^'^M, { I I ) (^hy 

y9y)V:^nyx-i\^) ^^V'-h. ( i i) fx 

r:yuh h'a:i!:?;U-K::^'>ATh7 (,^ySy)V^^yx— 
IV) M;7x::^/P;<r/W;|f-'>A-rh7 (''•V 

9y)Vitny x~)V) ^^v-h. hU7x-/P'>n:z'> 
A-fh^ ('^>'^'7yl'5rn7x— ^^l-'-h, h'Ji^ 
^'a'^df.v';^;l^;^;}^-^>/,ir^9 ('<V^7;P:t07x 

^'7;l':to7x-;U) ^W-h. MJxf-;ux;l^7:i-- 
•^ixf-h? ('>«.y^7yl'3!-a7xr.;l/) i^x 

^;l/r-U-'>Af-h9 (.^y9y)V:^uy x.-)V) if^ 

o7x-;P) hUxf-;WT>'^-'>A'rb7 

('<.>-:?7;l^:tn7x:::;U) ^Kl^-h, xh9-n-r 
^yl^Ti^t— -^AT-h^ ('<y:J'7;l^:to7x:x;w) ;K 
U-h, hU7x::^;l'5^X*-'>A-f 
i[uyx-iV) /-Kb— h^coxh^ ('^>'^7;W:fn7 

[0052] ^wm%mf,zmLm(^'Si^^<r>ntii. 

RiS Al • • • [2 5] 

(it [2 5] 4^. R^Hi^ms."?-. ^^^yymttzkim 
«^*<i~i o<or;bdf;i^S:^-^. ) 

Ri'OfifiJt LTti, ^^^^oyNo^-'y 
IS^ ; ^f-ybS. xf-;bS, n-7°nt°;bg. i s o- 
rntr;bS, n-rf-;l^, iso-rf-;l^, sec 
-T'f-zbS, ^^i^/bS, 5r^'-f;bS, -r 

[0053] ^%m^zii\\x . ^vy ■< y<nm^i^ 
■r&tca/i-oT. :^vy <ym^mfm\i. ±fe<o#« 

^ Wt-^*^ i: f- :t ^^IM"] i: *^ ^. =5: S P i 0 

fzim^\,zmh^\^y ymw'^'izmMLxmm-th 
zt\,zii^wmfhz.ttfix'^h. zffi^a^mjmmi 
^^zMMti. ^fm^'itt mmm.^ t i-m^m^zm 
h-^xu-^Lxm^^xhii^^L. m-^Kmrnz^ti^ix 
i:mL^zmMvxm\^x{,ii\'^, ^w^<r>fm\i. 



'?jv^^~:$'jv&-^m^'<fo^izii. :^^mcomm> 
^'S^^x'ib^m^siit-^i: 2mami^'kh^tx 

h^xm^'^hZbi^X'^h, 
[0054] :^uy -f yfi^iifflv''^>iii.S^Ja^t:^ 
mi. 10-8—1 o-'^/b/^i-u^-fV^ry-e-S 
ft (U-/h;W) , ntLKlil 0-7~l o-'^ryu/sl-^ 
7 ^ V-$ft ( U -y c7)ffiHc7)S!l!^a>gE-C'ffl 

v^i?>ti«). !fuy ^ y=ey^-^Atii. -mzii. m 
mx'hh:tuy -< y^y-?-(^ms.^MMi-h:^\ x5 

v-m^mmm.^i,zi5\.^xmmm\-^h^^ui^i^ 

mfflfi-&T';yx<^5nx7 -f y v-icjpxT^ 

^n^izii, :^\^y ^ y^y'7-<r)^At^^/fx<r>n 

[0055] fztit. X7 'j-m.-^mmm^izi5\,^x 
m-^m^^<7)mis^^&f\^^iz:ff^?,T-m.^:^ 
cos»{±i^<. ^jfrntixmiTivi-'yA^ 

r;i'S-'>Ais^/^^jgis^Jt*^. a«i o~ 

105 , ifft L<{±5 0 — 5x 1 O^colEH-CfflV^fen 

^/i, mm^tLxmi:^^:fym^\^m\'^&m 
■^iz\i. mm^mit^izicttx . ir^:^ym^\/ 
m^±mit-^m'i:)i'itf)K m^o. 5~i o , if^ l< 
{ii~3coiiHt-fflv>^.ixS. § ^>tcHiiier;b^;i^r;b 
s.=L^A?:m^^tm^iimM3±mt-^izfiLx. r 
)v^-^i.u=t/'m'±WM.i-YctiK ami~io5 . 

#tL<{i:l 0~1 03 cOSEHT'fflV\(iii|,. 
[0056] *5^|HJtc J: ^jg^^Jl^t-^iO+T, 2 1. 

€. . mzn-^^ifii J: ^- 9 0 -cOT-C'S^-r s « 

-^t&]mMt:^iyy -I yt ^T^a^it^mmm'i'X' 
m^L. ni^tihm'^mi:m»Mn^h:mimmx'^ 
T-'iSitmit^mmmLxii. Mi^mzit. 

i so-T'rJ'y, '<.y^'y. ^^^y. yt-^-^y. 
"fijy. Y'fiiy. ^^^y'iiy. itif^'ritym<nf& 
mrnhmitvi^'^: l^^x^^y^^y. ^f-;Px^n'<.y^ 

y^ iy^w^^^y. =^i^ui['?^ym<r>mmjkSiit 
:^m;^y-^y. h;pxy. ^>'\^y^^^tmkmit 
; •^71^. m*. gift^co5a®:«- : m-hmi(:>ti 

v^«.SJtM<^<OSEHrt-CJ)fLtfJ:v\ 3*-U-7'fy<i, S 
^Ri£l=fflV^.5,:t^7 >f yS#t> L<(iS'M^S^2- 
2 0<Offiffll*I<0:t^7-f ySr«fflT'l=. jrU7-f>'C7)S 
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y/s^mit-^m^/i'itT. a 5-^1 
[0057] *^B3T{i, fi-^Ji;^ 5 y -s-^, 

SLti^mmkisW^'oo. i~5oog. »tL<{i 

1~1 0 0geJglc^rSJ:3(:lfeti0*>'#tLv\ ±M 

mmtLxm\'^hzbi}<x'^i,. ^-m^it^mim 
ttxii. MmifZii. yfy. i so-yi>y. ^y 
^y. ^^^y. :^^i'y. Tfiy. vfty. 's^f-t 
rijy.^^i' "fi] ym(nmm3kmum : o^^ 
y^y. >f-;l/>'^'o^y^'y, l/9u^^^y^ 1^9 

xii!99ym<m'm3mcm : ^y^y. i>;i^x 

[0059] wimza^-^x . x^v -m-^^mmt^ 
micii. s-&iaejiii?R-2 o~i 0 o-c. ntKii 

mstmui. a-&ag«iji®o~3oo'c, nti 

<{41 00~2 5 0X:i7)EIBT**)S.Ii:**MtLV>. t 

fz. fi(.nm^immtimzi,i. m^^mm'^o-i 
20x;, iffiL<«i2 0-i oo''C<oKfflTS)i)::i:*< 

300kg/cm2 , iffj L<{i^E~l OOkg/c 

(>izm-^^Rmn-m^j:h 2mj±izmxno z t 
[0060] *?6B^tc^2.5j-i^7 -f ym^fim^zi. OS 



ot'lxy, \--f^y^ \-'<.y^y^ l -'s^f-fey, 
A-p>.^)V-i-^yT-y. i-^ipT-y. i-r-t 

T-fey, 1 -X-f 3-fey#C0^g:3-2 0^7)a-5j■^■ 
7•^ >- ; i^^'O'^yrV. i^^'D'srfVs J)V'^^)V^ 
y. 5-:)^f-)V-2-J)VTf^)V^^y. Tb^v'^oHr 
•fey, 2-^^;u-i, 4, 5. 8-j^'^^'y-l, 

2. 3. 4. 4a, 5. 8, 8 a-:t^'^' t HD:h7^' 

i'y^«*^ic3-2 O(omm\^y ■< y ; ^Srt'SrW 

•^-fb-^, mi\i. ;^f-uy- f::i;Ui^^'n'\df-fey, 
1. 5-^^-9-j/'xy^$rfflv^|,CttT'§l.. 
xf-i^y/rot^uy, xf-uy/i-7'ry, xf-u 
y/i -As^-fey, xf-i^y/i -:t:J'-fy, x-j-py 
/x^o'<.yry. x-fwy/x^py. x^wy/r 
Dtvy/xf-UTyy;wjK;u:t.y^, :^U7^y5r2 
m\:xm^^h^x^m^r{r\^m.mm-^j:^ 
m^w.'^mmm.-^w^m.ir^ a t t>^xt h . 

[006 1] 

^t=i<zmm-hi}K ^mii:iix(>ff)mm\,zx*)^h 

m.^tih{^<7)X'\itc^\ ^m(r>W^W,it-m(ry^ 

SCM. (Synthetic Communications. 25 . 629(1995) §) 
i,zW&<nrfjmtt:\i^fi\izmtfi.im^zX^^m\.tzi, 

<r>^miLtz, tfz. rsyx:^'y-/K n/y^y 

-MimWiShtfziiXM. (Journal ofChemical Societ 
y, 3623(1953). Synthetic Coimunications, 14, 1213 

(1984)^) izMmcoumttzii^tuz^ttzimizx*) 

'^^lfzij<r>^:imifz. 

[0062] M.mco^i'n-tyit^tiXr/m^mit 

-&w±, ■^mffatfziimmx-{ii:mifm^zxnx-^^ 
ifzm^rmmuz. mco-^is. ■ mii^x^mm 

%TX'cr)i^ jLUy^'mttzli^'a-y^.y X'^i,zi3\>^ 

izxm%i^tit:mA-^'^m'^»m'F&. axif 

^JI*^P«'^*-^'-XttSSl 5 OC vy;l'>''?-5x 
-i^3y'9r}'7h^yy -!- (GPC) SrfflV^-C^^H® 
M^atcJ: OaHSL^c. m-^KBizX r^%(>iifzm 
-^(^a^y^-^mimG P C iiZW^^^t:-^ u~ 
ttSM5 5 O^-'JX^^^i'ha-^^tgti- ( FT- I 
R) {ciOji^Lfc. i^. MwaiiT^^i-^SS:, M 

[0063] Hi^t^ 
(iy£«?i|l ) 

(A!iy^^^,pj,^n'<.y^'vxr.;w) t';^ (2-vV 
f-yl'TSy^x/k-h) ^'DOi^/U^ri'^i. {Cp* 
Zr (O-Cs H* -NMej ) 2 C 1) Omi ) O 
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+^^zmmmmLrz^^mi o om i (D:^yxmKm^ 

'^ixhU^n^-f K2. Og<5DT-lrh~hU;U?§}g5 0 

i&jD;lT3tfeIl*S:2. 3gf#y:: (iR^7 2%) . ^ 
%<7) 1 H-NMR ( ^ : p P : a:7nn;^;U 

^1. 9(s. 15H), 2. 3(t. 12H). 3. 
6 (m. 8H) . 6. 4-7. 1 (m, 8H) 
C:58. 6. H:6. 3. N:4. 9. Zr: 17. 
3 

[00 64] i.m,mm2) 

X^yi^-h) ^^ou^^Vl^n-T^A { ( I nd) Z r 
(O-CH2 CH2 -N iPrg ) 2 C U (fi!lliSE2) 

+:J^Cia^SSL/::l^^ai 0 0m 1 (0:VyxmKm^ 

2. 0gcOT-fehxh)J;Pj§^g5 0mU^2-£/i so 

-ratr;ur^y-x^y-;n . 3g. h'jxf-yi^r 

^yo. 9g^gsJaL. ^iBtclTlSB^raMJfLTto R 

jBm^msmiLfzm. hJv:3^y^Mz.^mLfz. 

iWMtX'^yi$^yiMx,x&^mi^ii- 5g#7t: 
(IR^6 3%) o TcS^i^W^S (M%) Sr^T^C^ 
■To 

C:56. 8.H:8. 2.N:5. 4.Zr:17. 
7 

[00 6 5] (|gifel^J3) 

(1,2, 4-hUyf';P>':?'n^y^yx:i;U) b'X 
( 2->-';<f-;^r$y-f'^7xyix-h) ^J^nn^-';!/ 
ar.T>A { ( 1, 2, 4-Me3 Cp) Zr (S-Cg 
H4 -NMe2 ) 2 C 1 } ( j|tJi3 ) CO^fiE 

+^izmmmLtin^i o om i co^'^xsribs 

45T\ bX(l, 2, A-h^):^^)Viy^u^y^i^:t. 

u;^^JS50m 1 (;:2-xV^;i-r^y-f-^:7xy- 
;H. 6g. hUxf-yl/T^yi . IgSrSSiPL, Sfi 

1 8J^^j«ff L/v!. KmmimmmLfz^k. v)v 
jiy^mt^^^l^fz. ^Wiim&Lx^y^yi:twtx 

n^mWi 1 . 6 g#fc (IR*5 5%) o 7uS^9fjSm 
(fifi%) SrOTtc^-r. 

C : 54. 0. H : 5. 6. N : 5. 1 . S : 1 2. 

3. Z r : 1 7. 3 
[00 6 6] (^ffieij4) 

(^>'5^;'<f-/^i^:;'n'^>:$'v^x:::.;l') bx (2-5/^ 
^;ur5y-x^yu-b) :^oof'^-t>^ {Cp* 
Ti (O-CH2 CH2 -NMeg ) 2 C 1 } (MiSE 



4) <7^^^ 

+'rt^zmmmmLfzP^^m 10 0ml c7);<f 
^X\ {^y^:^^)V>^9x:3^y^'JJ^:=^}V) f-^x»> 
Ahli^^^n^-f H2. 0gc7)T-bbxhU;^?SJg5 0m 
U32-x>^;Ur5y-X:J'y-;H. 2g. hUx 
f-yl-T^yi. 4g^8aiPL. M^atcTl 2^ra«»L 
fz. mjm,i:W&^mLfztkV)VJiy^Mtb^^Lfz. 

hmi:wmLx^y^yi:mtxm.mmm^i. 4g 

^"f • 

C:55. 2,H:8. 6.N:7. l,Ti:12. 
3 

[0 06 7] (»]5fifl?iJ5) 

[ (rh^;^f-/^^'^o'^>':$'>?xx;P) -Jyi^)Vi^^) 
vy ( 2-7x:i;^r$y-x:^yi/-b) ] i;^^n'^ 
>f Hi;;H2^T>^ { [Cp* S i Me2 NPhCH2 C 
H2 O] ZrC I2 ) (IW5) <7)^J$ 
+^^ca^B}aL/^(^^ 10 0ml (JO^y^XSKJES 
t^T. 2-7xx;^r ^yx:^y-;U2. 7gOf-b5 
h Hoy ^ M3 0 m UC h U U /l^:^ n »J K 

2. 1 gh hUx^;WT$y2. 0gS:^J!lPL^jat'3 

nfmni.fz. Kmmt-h\m^m=k\^x\mM^\^ 

fz. mz {'fVv:^'r)Vi^^u^y^V:xLc^)V) S/^f- 
)\/i^'^)}V'?'avAYA. Og^rrh^t Hn^^ySO 
m 1 (cJg^L. ±<7)KJETl#/::^*tt?^5fc h Uxf-;Pr ^ 
yi. 9gS:»L. MiaicT6B#ra»*t/^o 
J5BJB[;&>^>jSiiS:®*LT»^^ci|*lS:4. 5gf#^c. ClOM 
^fetCf-b^t Kn:7^y5 0m K n -yf-;U'J f-'^ 
j^c7)^^-9-y^§Jg ( 1 mo 1/1 ) 28. 3m 1 ^WM 

L. m^^izxm'^^^x.fz. ^(TAk. ^(n^mfizn 
JM'fi:i^vu3xt^A3. 3 gj-aannL. m^\zx 1 2»*ra 

§^>tch;l'Xy3 0m 1 $:»LT'!>5fiL. -^JSSrS* 
^LTIffelSI»&2. 9g#^c (iK^3 0%) . 7C^^ 

ffife* (**%) ^mTt^-r. 

C:47. 3.H:5. 7.N:3. 3.Zr:19. 
6 

[006 8] {mm\^) 

(^y^^^;Ui/^a^y:5^>-'xx;^) (4-n-yf- 

a-ryj^ {Cp* Zr (0-4- "Bu-CsHa -N 
Me2 ) C I2 } (M^«6) CO^^ 

+^i^zmmmmuz\^^ i o o m i coxf ^xigR/ss 

*T\ (^y^J^yf-y^i^^n^y^vX— /p) vVl^n— 
'^J^hUr^n^^ OgcOT'trhxhUyuigJSSO 

m 1 (c4-n-7*f-;u-2-xyf-;^-r^yyxy- 

;l/l. 2g^ hUxf-y^r^yO. 6g5rg?JpL. Efi 

^zxi2mmtmLti. Rj^^mirmmiLfzik. 
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nmm i . 4 smz mm4 6%) . jmmi^^ 

C : 54. 5. H : 6. 4. N : 3. 1. Zr : 1 8. 
7 

[00 6 9] (»»J7) 

b'x (4-75y-2-i/x^;pr^y-7xyi/ 

-h) :;'pni;;l/3-'>A ( (Meg S iCpM Zr 
(0-4 -H2 N-Ce H3 -NEt2 ) C I2} (M 

mi) (^^^ 

^'it^z^mmikLfznmm o om i <^iiymK^^ 

x:i;P) x>r7-^AhU^a^>f H2. OgcJ^T-feh 
h U ;U^?S 5 0 m UI4 - r 5 y - 2 - SxX^;P- T 

5y7xy-;^3. 7g^^>JoL. ^atiTi2B$S}i 

1 zntz (iR*6 1%) . immm^ (Sfi%) ^vx 

C : 56. 5. H : 7. 4. N : 7. 9. Zr : 1 3. 

9 

[00 7 0] (^Sfe^J8) 

(n-T'f'/Px^n'^yr^xx::^;^) b';:?. (2-^0^; 
>^y-7xyv-h) 9un-J)Va-^J^ { ( "BuC 
p) Zr (O-Ce H4 -NC4 Hs ) 2 C 1 } (ftfcJSE 

8) <n^WL 

+'it\,Z^mmmLfZ}H^m O Om l cT);;^^;;^^^^^ 

t'X ( n-yf';PS/'^^n^yr5^i/X-;^) 
ji^i^Ai/^^o^-^ H2. 0g<0r-feh-hy/P^?K5 0 
m Ul2-bnUi/V-7xy-;U3. 2gS:a^JaL. 

h)Vx.y^ntb^ALfz. bmiimmLx^y^yiM 
;crilfeB]«c^2. O^Wz (JR*7 1%) . TC^ii-ff 

C:61. 5.H:6. 6.N:4. 7.Zr:15. 
2 

[007 1] (SIM0IJ9) 

(i/^J'o^y^v^x-yi.) h';^ (2-i^'^f-;l/r^y- 
1. 1. 2, 2-xh^;^^;u-x^^yu-b) ^^DD 
y\:7:i^A {CpHf (O-CMej CMez-NMe 

2 )2 CI) mm)(7^^^ 
-i-wzm,mmLfzp^^mi o om i <7);y^;^ssjEES 

4"T\ fx (i^^n^y^i^^x-;!^) yN7::^^Ax:^o 
7-^H2. Ogc7)T'th:::h'JMfJS5 0m Ul2-i/' 
^^/PT^y-l. 1. 2, 2-xh7;><^;u-x:$^y 
-;l/l. 4g. h'Jxf-yl^r^yi . Ig^r^DL.^ 

}v:t,y^Mtb^^Lfz. bmiwmLX'^^yfyint 

TSfeH^^l. 6g#f^ (IR^5 7%) . TC^tJ^ffJg 



C:42. 4. H: 7. 7. N: 5. 5. Hf : 31. 
8 

[0072] («5£fi?IJlO) 

[ (y'hy^'t)Vi^9n^y9'J:t.-}V) 'J:<^)W^V 

uy (2-i s o-rntvi/r^y-^x/p— h) ] 

x':?n^>f { [Cp* Si Meg N 

r-Ce H4 -0]ZrCl2 ) («!«10)<?>&^ 

+^^zmmmmLfz[f^^ i o o m i co:^ymRj^^ 
^x\ 2- i so-ratvpr5y7xy-;P3. og 

^n'JH2. 2ghb'Jx^;^T5y2. 0 simtUt 

mi^x3mmmfLfz.im^^^tximm^4. i 

gttfc. (Thy^'^^W^^a^y:$^'J:r,-)U) >^ 
;><^;l'^y;^^D5>f H3. 9 gSrf- h^h Hn^^V 

5 0ml izmmt. ±(OKmx^i%fzmmi}t h ux^yu 
r^yi. ss^mmi. mmzxe^mmntrz. z. 
(^K}mf)-mmi:^^txm^mi:4. s^ntz. z 

(7)mfMiz'rhy\:^}^^yyy5 0m \ ^ n-y^;UU 
i-^ACO^^VymW, ( Imo 1/1 ) 29. 5ml S: 

m^L. mmzxe^mtmLfz. -e^ot*. zco^mm 

tc:ra^'fb>^'/l/nxT>A3. 4 gSr^.JpL. ^iStCT 1 2 

*t3^c, §^>(3h;^x>'3 0ml SraS^PtT^jSt. 6 

^l£jiLT«feSK*:&2. 6 g#;^v: (IR*2 7 
%) o 7C«^»f^iSm (MS%) i&iaTtC^-to 
C:49. 3. H:6. l.N:3. 3.Zr:19. 
0 

[0073] immmi i) 

[ (3. 4->^'y^;^>'^o^y^xx:i;i/) iso- 

rnbvy (2-7x:i;pr^ y-x^yu'-h) ] 

i^'n^^f H>f;^:Jx»>A { [ ( 1 , 3-Me2Cp) C 
Meg NPhCHz CH2 -O] ZrClj } iM^l 
1 ) co-^^ 

+^(fzmmwMUz\^w» 10 0ml ^xsa^jcs 

+T\ 2-7xx;pr$y-x^^y-;^2. 7gS:xb 
7bKn77y?§?S3 0mUlf§»L. hU^f^/^^-U 
;l':^nUH2. 2sth'Jx,^Jl'T^y2. OgSr^jD 
LT^aT3B*raJ«#Lfc. jSfflE^S^Lrfft«%S:l 
8. 4snfz. Zcr^mm^iZThyhV^nyyySOm 
1 . r^/PUf-^^O^^^fyJt^S ( Imo 1/1 ) 1 
8.5ml Srg^DL. MStlT mSMT+L^o -f-^T) 
1, 1, 3. 4-T'h7y^;U7;l/^>'2. 5g^ 

mnt. mWii,zx 1 2^^j«?f n^ixfzRfsmi^z 

*4 0m 1 S:jD;t. x^T/P-CttajL^giSESrg^LrM 
mi^2. IgWz. Z(7)mmif.z^hy\i]'nyyy 
3 0mU n-r^J]^Oi'^M.co^^^ymm (Imo 

1/1) 17. 7Tn\i:mnL. mMfizxemmtm 
izx2 4mmm^Lfz. nhtifzRmi:^mk. 
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E^mtxmmim i . 7 sntz mmi 9%) . yt 

C:47.8.H:5. l.N:3. 2.Zr:19. 

2 

[0074] (mmmi2) 

( 1 , 3-'i^y^^)Vi^9u^y9'J:xL:z,)V) fx { 2- 

^VI/a-T^^ { (1, 3-Me2 Cp) Zr (0-4- 
C2 H3 -Cg H3 -NMej )2 (OMe) } (fttJi 
1 2 ) (:0^filc; 

+^tC^^S^t^crtS® 1 0 Om 1 <r>f}y:mKl&^ 
fx ( 1 . 3-i^'^f-;w^^o^y^?>^x-;w) 

fg50m 1 (c2-xp<^;ur^/-4-ru;u-7xy 
-;l/l. 9g. hUxf-;l/T^yi . 2gS:S^aL. S 
ffltcTlSB^^JiJ^UCo KE«S:i«E^l]L7'v:f^. ^ 

7"b^bKn7^y3 0mUrJ§»L> ;<h^xiJ'f-^ 
AcOf-h^t Hn7^yjg?g (lmol/1) 5. 2m 

^^y*3Di_rjtf^<7)liI#:Sr 1 . 5 g#fc (iR$4 9 

%) . imm^^ (S«%) 5:WTtc^^o 
C:63. KH:6. 2. N:5. 2.Zr:16. 
7 

[0075] a-^RJ£ 

(mm 1 3 ) F^gPSr^SM^L^^gj^ Ut^c 1.61 

^H^y : MMAO {^ArA) oh/i/xyjg^S (T;^a 

X'^i.teK'CO. Imol/l) 5ml (T)V^::^'^J^ 
Sim. 5mmo 1 ) Bi7KffiiS^L7^ch;l/xyo. 
6 1 bth^zKklfz. :t-h:^l-^:/^I^aS:8 0*ac 
{R-i^, Xf'l^y:j!fXSrl Okg/cmZGaai./:!. xf> 
Ixy^fflJ&t^ESr^-feoolB^ralfi'^LJ^v:. 2 6.2 
g<7);KU v-;^>#^>iX7to ^^^iMwii: 9 2 9 0 0 0. 
^^*^^^:Mw/Mn{i2. 52Xh->fz. 

[0076] {mmmiA) mk2^m\^x.mtmi 
3mm.^zm^i'^->fztz.h. 23. \s<r>r^')^- 
mkhtifz. ^^MMw^s 3 4 0 0 0. ^^f-m.^^u 

w/Mn«±2. 1 bXhr^fZo 

[0 0 77] {mmmi5) +wzmmmmLfz^mm 

1 OOm 1 C0**"^XS^JES*T\ fii^3S:ljumo 1 

^oi 0ml h)v:LymmiL. mv-T^Y^mc^^i- 
/i^ryi-^y^^f yMMA0c7)h;wxyj§^g (r;w$xt> 

A^I^O. lmol/1) 10ml (r/U$r.T>Afil 
mmo 1 ) i:. it^^^yim 1 tSrS'&L. -^^f^l 0 

o'ctcT 3 o^hraaDi?Mttf hfux.ymmmi:mz. 



mi:M^fmtmmmmtfz i . 6 1 b ^ i^- 

ytr. h;!/xyiBS^gl 0. 5m l 5:3^*8^1^ 
;UxyO. 6 1 bthl,z}Jxfz, ^-h:^l^-7'c7)[^?^ 
S:80'CtC«^. xf-uyj^yxSr 1 Okg/cm2 
Ifz. xf-l^vSrffiJ&L^ESrS-^oom^fi^L 
T^Co 24. 9sC0:;t^U^-m%htlfZ. 3J-^l:Mw{±9 
4 0 0 0 0. :5i-^M^flJMw/M n{i2 . 6 5Xhr> 
fz. 

[0078] {mmmi6)m^4i:m^'^x.mmmi 

5t^m{zM^^"€^tzt:ib. 2 2. OgOJKUV- 
^i^^fiMwi±7 6 7 0 0 0. ii^^M^^M 
w/'Mn«i:2. 98-C*)o/Co 

[0079] (mmmi7) nm5i:m\^^x. mmmi 

Sbnmi^zm^iff^fzbZ^. 3 1. 6g<50;KUv- 
3^?>#i?>^l?^c. ^^l:Mw«i6 9 1 0 0 0. ^^-fi^^M 
w/Mn(i3. 01Xh->fz. 

[0080] {%mmiB)^''ifkzmmmskLfzp^^ 

10 0m\<^:^y7MR^^^X\ SM6S:l/xmo 1 
^Ol Om 1 h;l/xy^Jgi:. b U>f y7''^;^T/l/a^ 
^i».lmmo 1 Sr'&'t^b/l/xyjgjgl Om 1 fc. b'JX 

(^y^7;l/:tn:7x::^;l/) ;KV~h?:2/xmo 1 
10ml V)VX.y\mbi:WL^L. ^com3 0-aiTl 
0^raJPl!fe«#tTbyI/xy|S!??R€:tfy:r. 
j^^LM^S^Ucl. 6\m-V^\y-r{z. h)V 
xypi??Sl5mlSr. BK7Kl»K*L:^cb/I/xyO. 6 

1 h^ttcAiiT'Co :^-V9V-V'<r>}f^m:B0X:{z% 
xf-lxy7!7"xS- 1 Okg/cm2 Gjpx.. xf-uy 
2:?i*&L^JESr«-^9Oom0a'&L?to 2 5. 2gC0 
7r^^)^-m%hfifz. ^^J:Mw{i827 0 00. ^ 
S^5-^iMw/Mn(j:2. 3 0Xh-:>fz. 

[0081] {mmmi9) pm^^M^m%LmMwm. 

Lfzl, 6 l<7):t-b^lx-y(c. 84^7 2:0. 5//m 
o l'&05m 1 h;^xyj§?ffii:. mv-T^^/ttSO;>^ 
-^/PT/i/ay^-tyMMAOcob/i/xy^gJS (T;P^- 

'^A^I^O. 1 mo 1/1) 5ml (r;l-axr>A4 
0. 5mmo 1 ) Sr. mmmhfzV )VJiy 0 , 5 1 
tbUzXfifz. S^tCl-^^-^ryi OOm 1 5rJn 
X.. :^-V9V-:r<D)H^^l2 0'az%^. xf'i/y 
;yxS:20kg/cm2 GjO;l7to x^^yS:?|*&t^ 
ffi^ft^oomrafi'&t/:!. 3 2. 1 gCO;KUV-':^-' 
^#^^^;to *^l:Mw(17 2 6 0 0 0. ^^S^^Mw 
/Mn«2. 35Xh->tz. tfzmmtO , 918g/ 
cm3 -C. GPC-FTI Rffl^tCiO l-^^-fe>^{i 
ffi^^*^^*^^>«^^fi«^^ X^m^-iiZ^^ LX 
\\tZbifimtX^fz. 

[0082] (*j5ICT2 0) fl4^8$rfflVM:. ^»]1 

9hmm\izm^i'ir->fzt:Lh. 30. 5go.i<U'7- 

^iX3t* ^^fiMwtt6 6 5 0 0 0. :8*^-i^fljM 
w/Mn{i2. 9 5.SPJK{i0. 911g/cm3 -e* 
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(0 0 83] {mmm2i)tm9mK^x.mmm 

9bmmi,zm.^^'n'yt:t:i^. 29. 6gco*ru-?- 
ifinhilfz. iJ-i^fiMw^e 8 3 0 0 0. ^i^a^^^BM 
w/Mn(i3. 62,mmi0. 920g/cm3 X'h 

[00 84] {mmm2 2) mioi:m^x. mmm 

1 gtlBiata-^S-ffo/vrti-^), 40. 6gO;lfJv 
-mhtltz. 4J-?*MwJi4 6 5 0 0 0, 
Mw/Mn{i3. 45,afStt0. 909g/cm3T 

[0 08 5] {mmm2 3)fmii^m\>^x.mim 

lotmmizm^i'n-otzbz^. 39. 5g<7);Kij-7 

-*^^<c.tl.7t. ^^*Mw{i 3 5 4 0 0 0, ^f-mm 
Mw/Mn»i3. 60,??S«0. 907g/ciii3T 

[0086] ( 2 4 ) +^t^sl»i 

1 0 0m lC0;<f7XSR{ES+f, 2$: 1 //mo 
l-^t^lOml h^l^X^-^Sii:, hU-f Vyf-zWr/Ui 
::.'!7Almmo 1 Sr^tfb^l^xyjgigl Om 1 t. Mi 

-/U) -l-'W-h5:2/xmo l-^Ol Om 1 b;Uxy?l}S 
fcSm^L, O-azX 1 0:«-rajlli?M«^HLT h 

1. 6 l<7):t-h^'l'-:^{Cs h;l/xytBi}^l 5m 1 
2: , ffit«K«L/t h;l-xy 0 . 5 l i: i: hizMlfz. 

<^rta2:8 0'CtCffi*>, xf-wyXfXSr 1 0 kg/cm 

2 GJni., x^Uy$:^L^ffi$:ffi*>o-9lSfHa^ 
t/S. 3 1. 2s^^'J^-m^(>ixtz. -^^fAMwii 
647 00 0, :}J-^M^i-^Mw/Mn{i 2. 54, fBK 
(iO. 9 1 5g/cm3 X'h-otz. 

[0087] (JtKS'yi ) ?tra¥5-l 7 0820-t^ 



StCfi!-:)T-^f£tJtCpZr (CH3 COCHjCOC 
H3 ) aC 1 SrfflV^-C, «i®0iJl 6i:|5l:ma-&SlBSr 
^fftUc, #^>iXJt^'J^-S{i5. 5gT'S>0,*^ 
fiMwJi3 4 4 0 0 0, 3i-^*5i-?BMw/M nt±2 . 3 
5,^JSJi0. 925g/'cm3 X'h-^fz. 
[0 0 881 (Jt«2«^J2) ^^fiv-'-v— 
y-txr-f, ■n:^)l'^S.jL~^—i/3yX (J.Chem. 
SocChen. Comun.. 18. 1415-1417 (1993) ) iZ^r, 
X-^^lfzCp'r ( (NS iMes ) 2 CPh) (C 
Hj Ph) 2 SrfflV^T, HSfiWl 6i:|B|«{ca^raESr 
IQfitfe. f#<3*l^.-KUV-fi«3. 4gt:'*'3, ^H^ 
fiMwli6 70 0 0, ^J'^M^)-^jMw/Mn(i4. 3 
5 , Sf^SJiO . 9 3 1 g/c m3 -CJio^it. Hife^ltJt 

mil. 2 (r>]mi K> , ^%m>tuy ^ ym^mim 
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